Regulation of RLR-mediated innate immune signaling--it is all about keeping the balance.
The current view of cytoplasmic RNA-mediated innate immune signaling involves the differential activation of the RNA helicases retinoic acid-inducible gene 1 (RIG-I), melanoma differentiation-associated gene 5 (MDA5) and laboratory of genetics and physiology-2 (LGP2) by distinct RNA viruses. RIG-I, MDA5 and LGP2 form the RIG-I like receptor family (RLR). Since the initial characterization of the RLRs rapid progress has been made in the understanding of the molecular mechanisms that upon virus infection lead to the activation of downstream signaling cascades and the subsequent induction of type I interferon (IFN) and proinflammatory cytokines by these receptors. However, antiviral responses must be tightly regulated in order to prevent uncontrolled production of type I IFN that might have deleterious effects on the host. Exploring the structural and molecular mechanisms that underlie RLR signaling thus was accompanied by the discovery of how RLR-dependent antiviral responses are modulated. This article summarizes the current understanding of endogenous regulation in RLR signaling by various intrinsic molecules that exert their regulatory function in both the steady state or upon viral infection by targeting multiple steps of the signaling cascade.